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Introduction

High consumption of dietary fat and
saturated fat is a leading behavioral risk fac-
tor for cardiovascular and other chronic dis-
eases.' Children and adolescents in the
United States obtain 33% to 35% of their
calories from fat and 12% to 13% from satu-
rated fat,>4 above the levels of 30% and
o0%, respectively, recommended by the

Year 2000 Health Objectives for the Nation
and many expert panels.53 Modifying total
fat and saturated fat consumption in child-
hood is particularly important, because early
indicators of atherosclerosis appear in
youth' and because nutrition habits acquired
early in life may persist into adulthood."

.. i ,.i,.Milk and dairy products are important
sources of nutrients needed for developing
and maintaining teeth, bones, and muscles,'4
but whole milk and whole milk products
have been identified as the leading contribu-
tors to total fat and saturated fat intake
among young children.'5'7 Reduced-fat milk
provides protein, calcium, and vitamin
amounts equivalent to those provided by
whole milk. The National Cholesterol Edu-
cation Program recommends that children
make "more frequent choices of low-fat
dairy products including low-fat and nonfat
milk.... [T]his change alone can go a long
way toward reducing [saturated fat] intake
without jeopardizing intake of essential ele-
ments.SP7)

In the late 1960s, Americans con-
sumed more than 4 times as much whole
milk as reduced-fat milk; by the late 1980s,
however, reduced-fat milk predominated.
In 1993, reduced fat milk sales represented
more than 60% of total US milk sales.9

..... .. Nevertheless, a preference for whole milk
remains among some segments of the popu-
lation. In New York City and 6 neighbonrng

suburban counties, whole milk accounts for
nearly two thirds of all milk sold.2" Whole
milk continues to outsell reduced-fat milk
in Latino communities. 124

A mid-1980s study of 205 New York
City Latino children 4 to 7 years of age
revealed that none of the children regularly
drank reduced-fat milk. Whole milk was
the largest contributor to dietary saturated
fat, accounting for 44% of total saturated
fat consumption.'5 Based on these observa-
tions, we estimated that if these children
substituted 1% low-fat milk for whole milk
without making other dietary changes, there
would be a 25% reduction in calories from
saturated fat. This single dietary change
would reduce average saturated fat con-
sumption for the sample from 13.3% to
within the national target range of under
10%. A more recent study of preschool
Latino children sampled from the same area
of New York City found that whole milk
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continues to predominate (C. E. Basch,
unpublished data, 1996).

We evaluated the effects of a multifac-
eted school-based nutrition education inter-
vention on lunchtime milk selection and
consumption in public elementary schools
in a low-income, inner-city, largely Latino
community in New York City during the
1993/94 school year. The study's primary
hypothesis was that, after the intervention, a

significantly greater proportion of students
would select 1% low-fat white milk at the 3
intervention schools than at the 3 control
schools. Changes in the proportion of stu-
dents selecting milk or in the amount of
milk consumed by students were also
assessed to address the concern that cam-

paigns promoting the substitution of low-fat
for whole milk might decrease overall milk
consumption.

Methods

Setting and Subjects

Milk was the only lunchtime beverage
offered in all 6 study schools. Each study
school offered 1% low-fat chocolate milk 1

or 2 days a week, but all of our data were

collected on days when only whole white
milk (8 g of fat per serving) and 1% low-fat
white milk (2 g of fat per serving) were

offered. All milk was served in 0.5-pint
(0.2-L) cartons. Students were not supposed
to take more than one milk carton, but they
could choose to take no milk.

Whole milk dominated milk sales in
the community in which the study schools
were located. On average, the community's
grocery stores had more than 6 times as

much whole milk on their shelves as

reduced-fat milk.25 Characteristics of the 6
study schools are presented in Table 1. In
the school year before the study was con-

ducted, these 6 schools ordered, on average,

3 times as much whole white milk as 1%
low-fat white milk.

Intervention

The intervention was implemented as

part of the Washington Heights-Inwood
Healthy Heart Program,26'27 a community-
based cardiovascular disease prevention
project managed by Teachers College/
Columbia University, the Presbyterian Hos-
pital of the City of New York, and the
Columbia University School of Public
Health. This program was one of 8 commu-
nity projects supported through the New
York State Healthy Heart Program. The
intervention was designed, using the PRE-
CEDE framework,28 to be highly focused,
entertaining, and replicable. It featured a

number of techniques used in social mar-

keting campaigns,29 such as product posi-
tioning, celebrity endorsements, facilitation
ofproduct trials (taste tests), "teaser" adver-
tising, point-of-purchase advertising, sales
promotion incentives (product-related con-

test with product-related prizes) and prod-
ucts (refrigerator magnets), a slogan, and
persuasion through entertainment.

The intervention targeted behavior
change related to 1 food item and was

based on the belief that dietary change cam-

paigns may be most effective when they
target specific foods rather than nutrients or

general eating patterns.30 Messages were

primarily positive, although students were

also taught about the harmful effects of a

high-fat diet and about the high fat content
ofwhole milk. Low-fat milk was positioned
as the good-tasting, "cool" choice through
activities conducted in a fun, light-hearted
environment. The intervention did not pro-
mote or discourage consumption of low-fat
chocolate milk, since nutritionists are

divided over whether it should be served in
school cafeterias.3132

To motivate children to try low-fat
milk, the intervention featured a charismatic

celebrity, "Lowfat Lucy," a Disney-like
anthropomorphic cow. In drawings, posters,
and personal appearances in a costume,
Lucy was at the center of all intervention
activities. The intervention began when
posters were put up around the school stat-
ing that "Lucy is coming" in 2 weeks but
without showing exactly who or what Lucy
was. Every few days, the posters were

updated to say "10 Days!" then "One
Week!" "Two Days!" "Tomorrow!" and
finally, on the day of low-fat milk education
auditorium sessions, "Today!" The audito-
rium session included information about
heart health and the benefits of drinking
low-fat milk, interactive games, a dramatic
entrance by Lowfat Lucy, and a brief pre-
sentation from Lucy.

Students had opportunities to try 1%
low-fat white milk after the auditorium ses-

sion and on another day outside the school
exit at dismissal time. Immediately follow-
ing the auditorium sessions, several
3-dimensional, homemade cutout posters of
Lucy holding a 1% low-fat white milk car-

ton and saying "Drink Lowfat Milk ... It's
Delicious" were put up near the milk chests
in the cafeteria. Of the 4062 students
enrolled in the 3 intervention schools, 1691
(42%) participated in the Lowfat Lucy Puz-
zle Contest, and 134 won prizes (T-shirts
with the slogan "If You're Over Two, Low-
fat Milk Is Best for You") presented by
Lucy. Students and parents were given easy-
to-read flyers about low-fat milk, and a pre-
sentation was made at parents' association
meetings.

To provide culturally appropriate role
models, all educational activities were

delivered by Latinos. Demands made on
teachers and administrators were kept at a
minimum. The intervention activities did
not involve any classroom lessons. Ensur-
ing that all students had a choice between
whole and low-fat white milk, as mandated
by law, was an integral part of the interven-
tion; it was the only part of the intervention
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TABLE 1-Characteristics of Student Populations at 6 Study Schools

Eligible for Limited English Reading 2 Grade
School Enrollment, No. Hispanic, % African-American, % Free Lunch, % Proficiency, % Level, %

Control
School 1 1314 69.7 26.1 96.0 49.2 37.6
School 2 599 92.2 2.4 ... ... 25.4
School 3 927 91.6 2.7 80.1 57.9 30.4

Intervention
School 4 1304 90.6 5.7 95.0 55.1 37.4
School 5 1424 84.6 11.8 76.9 59.0 28.6
School 6 1334 87.9 7.0 83.5 61.4 38.6
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that the control schools received. The deliv-
ery of each intervention activity was docu-
mented to ensure that each was imple-
mented as designed.

The estimated cost of the intervention
was approximately $2.25 per student, about
equally divided between personnel and sup-
ply costs. Approximately one half of the
supply costs involved relatively high-priced
incentives (novelty pencils, refrigerator
magnets, T-shirts).

Study Design

The 6 study schools varied in the usual
proportion of all white milk ordered that was
1% low-fat milk (range = 18% to 34%). In
order to minimize baseline differences
between intervention and control groups,
randomization was performed within pairs
of schools ranked by this proportion.

Lunchtime milk selection and con-
sumption were measured by sampling dis-
carded milk cartons for 5 days at baseline
and for 5 days postintervention. Milk carton
disappearance was also measured for 5 days
at baseline and postintervention. At 2 inter-
vention and 2 control schools, we also
measured milk carton disappearance for 5
days at 3 to 4 months following the last
intervention activity. The 5 days of baseline,
postintervention, and follow-up observa-
tions occurred over a period of approxi-
mately 3 weeks. The last baseline obser-
vations were conducted within a few days
before the first intervention activity, and the
first postintervention observations were con-
ducted within a few days after the last inter-
vention activity. The intervention phase
lasted 7 to 10 calendar days. As a result of
personnel restrictions, the study was not car-
ried out simultaneously in all 6 schools but,
rather, in sequential pairs of one control and
one intervention school.

Data Collection

The data collection team consisted of4
to 6 individuals. Researchers took the tray
of every third student in grades 1 through 4
as students passed the central trash disposal
lines. Sampled trays were separated by
sex and grade level. Researchers were
instructed to be as unobtrusive as possible
and not to tell children why they were in the
cafeteria.

To prevent students from realizing that
the trays were collected solely for the milk
cartons, milk cartons were removed out of
view of the students. Researchers counted
the number of trays with no milk cartons, 1
milk carton, and more than 1 milk carton

for each grade-sex group. They counted the
number of cartons of whole milk and of
low-fat milk and noted the number of car-
tons for each type of milk that were empty
and the number that were full.

Milk left in discarded cartons was
poured into receptacles marked to allow for
measurement of volume in ounces. The vol-
ume of discarded milk for each type of milk
for each grade-sex group was recorded.
Interrater reliability was assessed by having
three researchers measure the volume of dis-
carded milk in a sample of 20 cartons with
different quantities of milk. Pearson correla-
tions were greater than 0.99 for each of the 3
possible pairings of results. Dividing ounces
of milk discarded by number of students
taking milk provided an estimate of average
waste per student. Our calculations assumed
that all milk not discarded was consumed,
but some carton sharing and milk spillage
were observed at randomly selected tables.
A total of 5417 students with milk on their
trays were observed over the 60 days of data
collection for a period of time lasting, on
average, 12 minutes. During this time,
researchers observed only 24 incidents of
students spilling milk and 20 incidents in
which one student gave a milk carton to
another student.

At baseline and immediate postinter-
vention, 2 researchers also counted the num-
ber of cartons in stock of each type of milk
before and immediately after each lunch
period. At the 3- to 4- month follow-up, the
number of cartons was counted only before
the beginning of the first lunch period and
after the end ofthe last lunch period.

The availability and accessibility of
both low-fat white milk and whole white
milk were checked approximately every 5
minutes at both intervention and control
schools. Since increases in the proportion of
display space taken up by low-fat milk
could affect the perception of social norms,
we worked with the cafeteria managers to
maintain a constant ratio of whole white to
low-fat white milk throughout the baseline
and immediate postintervention phases of
the study. During the 3- to 4-month follow-
up phase, we had no control over the dis-
play space and, indeed, could not ensure the
accessibility of low-fat milk at all.

Data Analysis

The school was the unit of assignment
and analysis. There were 3 schools per
group. Data are presented for all students
combined and for 4 different subgroups:
younger girls (first and second grades),
younger boys, older girls (third and fourth
grades), and older boys.

We used t tests to examine baseline
differences by sex, by age, and by interven-
tion status. The main study outcome was
the mean value over 5 days of observation,
at each school, of the proportion of all milk
cartons discarded that contained low-fat
milk. Baseline values for the intervention
and control groups were thus the means of
three school-specific 5-day means. Mean
values over 5 days of observation at each
school were also calculated for the propor-
tion of trays sampled that had any milk car-
tons on them.

The effects of the intervention were
assessed with analyses of covariance. Initial
differences were controlled by including
baseline values as covariates. Analyses
were run for all students and for the 4 grade
and sex subgroups. Pearson correlations
and t tests were used to assess the agree-
ment between the proportion of milk
selected that was low-fat white milk as
measured by the sampling of discarded car-
tons and by carton disappearance.

Data were initially transcribed from
the various data collection forms into a
notebook and then entered from the note-
book into computer files. One hundred per-
cent verification procedures were conducted
at both of these steps. All data were ana-
lyzed with SPSS/PC+.33

Results

Baseline Milk Selection and
Consumption Habits

At baseline, low-fat milk accounted for
an average of 27% of the discarded milk
cartons sampled in the 6 study schools
(range: 23% to 39%). More girls than boys
took low-fat milk (on average, 32% of girls
per school vs 22% of boys; t = -2.48,
df= 10, P = .033). On average, 30% of
younger students took low-fat milk, as
compared with 24% of older students
(t = 1.43, df= 10, P = .183). Across the 6
schools, an average of 30% of the trays
sampled did not have any milk cartons
(range: 26% to 37%); there were no statisti-
cally significant differences by sex, grade
level, or intervention status.

Across the schools, discarded milk car-
tons sampled had, on average, 4.16 oz
(124.8 mL) of milk left inside, correspond-
ing to a waste of 52% of the 8-oz serving.
Assuming that all milk that was not dis-
carded was consumed, students drank, on
average, 48% of their milk (range = 41% to
54%). On average, across the schools, 21%
of the cartons sampled were full (i.e., they
had not even been opened). Twenty-three
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percent of the cartons per school were dis-
carded empty. Boys consumed more of
their milk serving (53%) than girls did
(42%) (t = 3.94, df= 10, P = .003). There
were no significant differences in consump-
tion rates by type ofmilk or by grade level.

Effects ofthe Intervention on Milk
Selection and Consumption

Immediately following the intervention,
the mean proportion of cartons sampled that
contained low-fat milk more than doubled in
the intervention schools, from 25% to 57%.
In the 3 control schools, the mean proportion
of cartons sampled that contained low-fat
milk remained constant at 28%.

The analysis of covariance showed that,
after control for baseline differences, the
intervention was associated with a significant
increase in the proportion of cartons that
contained low-fat milk (F = 48.02, df= 1,
P = .006). Separate analyses of covariance
showed the same pattem for boys (F = 77.86,
df= 1, P < .001), for girls (F = 50.87, df= 1,
P < .001), for younger students (F = 56.53,
df= 1, P < .001), and for older students
(F = 74.76, df= 1, P < .001).

The analysis of covariance for the
entire sample showed a significant interac-
tion between the intervention and grade
level; after control for initial differences, the
effect of the intervention on milk selection
was greater among younger children than it
was among older children (F = 6.39, df= 1,
P = .039). Among first- and second-grade
students in the intervention schools, the pro-

portion of sampled milk cartons that con-

tained low-fat milk increased by 155%,
from 27% before the intervention to 69%
after the intervention. Among third- and
fourth-grade students in the intervention
schools, the proportion of sampled milk car-

tons that contained low-fat milk increased
by 96%, from 24% to 47% (Figure 1).

There were no significant differences
in the effects of the intervention by sex

(F = .235, df= 1, P = .642). The mean pro-

portion of sampled milk cartons taken from
intervention school boys that contained
low-fat milk increased from an average of
20% before the intervention to 51% after
the intervention. Among intervention
school girls, it increased from 32% to 64%
(Figure 2).

During the postintervention period, the
mean proportion of trays without milk
decreased slightly in both the intervention
(from 32% to 30%) and control (from 29%
to 27%) schools. The mean proportions of
the milk serving consumed were 51% at
baseline and 52% postintervention in the
intervention schools and 45% at baseline

and 47% postintervention in the control
schools.

An analysis of milk carton disappear-
ance data from 56 study days revealed that
the proportion of low-fat milk cartons that
disappeared correlated very highly with the
proportion of directly observed low-fat milk
cartons that were sampled (r = .957, n = 56,
P < .001). The means from the disappear-
ance data (32.9%, SD = 17.6%) and from the
sampled carton data (33.8%, SD = 19.4%)
were not significantly different (t = 1.19,
df= 55, P- .237). After control for baseline
differences between groups, the intervention
was associated with a significant increase in
the proportion of disappeared milk that was
low fat (F = 48.9, df= 1, P = .006). At the
intervention schools, this proportion more

than doubled, from a mean of 26% per

school at baseline to 58% after the interven-
tion. At the control schools, the proportion of
disappeared milk that was low fat increased
from 28% per school at baseline to 29% after
the intervention.

Disappearance counts at the 3- to 4-
month follow-up showed modest declines
from immediate postintervention data in the
mean proportion of milk that was low fat in
both control and intervention schools. The
proportions of disappeared milk that was

low fat (per school) were 25% at baseline,
58% at postintervention, and 49% at the 3-
to 4-month follow-up in the 2 intervention
schools studied; in the 2 control schools
studied, the proportions were 22% at base-
line, 23% at postintervention, and 14% at
follow-up. Analysis of covariance data
from these 4 schools, controlling for base-
line differences, showed that the interven-

tion remained associated with a significant
increase at follow-up in the proportion of
disappeared milk that was low fat
(F = 183.80, df= 1, P = .047).

Discussion

In this study, a school-based interven-
tion led to significant, sustained, positive
changes in elementary student milk selec-
tion habits in a low-income, largely Latino
school district. While only about one fourth
of the intervention school students who took
milk were choosing low-fat milk at baseline,
more than half took low-fat milk following
the intervention. This pattem held for all of
the grade-sex groups studied. The results
are particularly impressive, considering the
use of a conservative statistical approach in
which the school was the unit of analysis
and the sample included only 6 schools.

The success of the intervention might
have resulted from the key principles
underlying the intervention design: a sharp
focus on a specific eating behavior and the
use of social marketing techniques. The
acceptability and attractiveness of the inter-
vention product was also a factor; when
they tried 1% low-fat white milk, the great
majority of students said they liked it.

The positive effects of the intervention
were generally sustained at least 3 months
postintervention. A modest drop in low-fat
milk selection at 3 or 4 months follow-up,
as opposed to immediately postinterven-
tion, was observed in both intervention and
control schools. This drop may be
explained in part by the fact that, at that
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FIGURE 1-Mean proportion of sampled milk cartons containing low-fat milk
over 5-day baseline period and 5-day immediate postintervention
period, by grade level and treatment condition (n = 6 schools).
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FIGURE 2-Mean proportion of sampled milk cartons containing low-fat milk
over 5-day baseline period and 5-day immediate postintervention
period, by sex and treatment condition (n = 6 schools).

time, project staff were no longer making
sure that there was enough low-fat milk on
hand to allow each student a chance to
choose it. Project staff had observed that,
on some occasions during the immediate
postintervention phase, cafeteria staff did
not promptly replenish stocks of low-fat
milk on the serving line that had been
rapidly depleted as a result of the increased
demand for low-fat milk. Further research
is needed to determine whether the effects
of the intervention would last beyond 3
months and, in particular, beyond the sum-
mer vacation.

We found 2 studies that reported an
increase in student selection ofreduced fat or
low-fat milk following nutrition education
activities. After posters depicting the fat con-
tent of different types ofmilk were displayed
in the school cafeteria, the proportion of stu-
dents taking 2% milk at a junior-
senior high school in rural Pennsylvania
increased significantly, from 12% to 17%.
After a general nutrition education campaign
targeting children 11 to 13 years of age in
four schools in England, the proportion of
students who reported drinking low-fat milk
increased significantly, from 40% to 48%.

Although our small sample size (six
schools) limited the power of the study to
detect differences in milk consumption, the
intervention did not reduce the total
amount of milk consumed. This study
demonstrated that a large number of stu-
dents who drink whole white milk can be
motivated by an educational intervention to
switch to low-fat white milk without any
apparent effect on the overall rate of milk
consumption.

0% L

Nearly 1 in 3 children continued to
take no milk with their lunch despite the
intervention and despite the fact that no
beverage other than milk was available to
them. Those who took milk cartons wasted
an enormous amount of milk, much more
than documented in previous studies.3434'
More than 1 in 5 students took a milk car-
ton but did not even open it. Interventions
designed to increase the proportion of stu-
dents taking milk and to reduce milk waste
warrant development and testing.

The generalizability of our findings
may be limited by differences between New
York City and most other areas of the
United States in the types of milk offered to
and consumed by students in school cafete-
rias. Schools outside New York City typi-
cally offer low-fat chocolate milk more fre-
quently than once or twice a week.42 A
national survey of school lunch program
participants found that the most commonly
consumed type of milk is 2% milk, which
was not offered in the study schools, and
that 59% of students who drank milk chose
flavored (e.g., chocolate) milk (Pat McKin-
ney, Office of Analysis and Evaluation,
Food and Nutrition Service, US Depart-
ment of Agriculture, written communica-
tion, October 1994). Although whole milk
is no longer widely consumed in many
school districts,42 the evaluated intervention
might be adapted for use by campaigns to
promote a switch from 2% milk (which
contains 5 g of fat per serving and, as of
January 1998, will be sold as "reduced-fat
milk") to either 1% low-fat milk or skim
milk. The principles and strategies used in
the intervention might also be relevant for

community-based campaigns that promote
low-fat milk consumption or for school-
and community-based campaigns that pro-
mote other healthy eating behaviors.

Further research is also needed to
assess whether the intervention would be
effective with students from other ethnic or
socioeconomic groups or with older stu-
dents. Lowfat Lucy, the costumed character
at the heart of the intervention activities,
definitely held appeal for the young ele-
mentary school students in this study, but
different types of interventions would prob-
ably need to be developed to target students
at the intermediate and high school levels.

Feasibility for replication was a key
criterion used in the design of this study's
intervention components. The intervention
requires very little effort from school
administrators and teachers and does not
interfere with classroom instruction time.
Costs could be reduced by obtaining dona-
tions for incentive items (e.g., T-shirts,
magnets, pencils) and supplies (milk and
cookies), by limiting the distribution of
incentive items, or by replacing paid staff
time with more volunteer time.

Since the study design was not factor-
ial, we cannot say which of the intervention
components were responsible for the inter-
vention's success. However, the initial inter-
vention components-teaser posters, audito-
rium sessions, and cafeteria displays-had a
large impact on student milk selection. The
proportion of disappeared milk cartons that
contained low-fat milk more than doubled at
each school on the days immediately fol-
lowing the last auditorium session. The
other intervention components-flyers, con-
test, taste tests, and parent presentation-
were designed to reinforce the messages
given at the auditorium sessions. We do not
know whether the proportion of students
selecting low-fat milk would have declined
without these activities.

We suspect that the effectiveness of the
intervention was limited by our inability to
control a key component of marketing strat-
egy: product packaging. The importance of
marketing considerations, such as packag-
ing design, in influencing the choices of
even very young consumers should not be
underestimated. In comparison with boys, a
significantly larger proportion of girls took
low-fat milk at baseline. In a pilot study at 2
of the study schools, however, boys had
been much more likely to take low-fat
white milk than girls (38% vs 19%). This
shift in low-fat milk popularity from boys
to girls was coincident with a shift in the
color of the low-fat milk carton from blue
during the pilot study to a pinkish color in
this study. Merely changing the low-fat
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milk carton to a non-gender-specific color
might increase the overall proportion of
children choosing low-fat milk.

The effect of the intervention on over-
all fat or caloric intake is not known. By
itself, the switch from whole white milk to
1% low-fat white milk would lead to an
average approximate reduction of 3 g of fat
per day from the half-serving of milk con-
sumed, on average, at lunch (from 4 g of fat
in a half-serving of whole white milk to 1 g
of fat in a half-serving of 1% low-fat white
milk). Students 5 to 11 years of age con-
sume, on average, 89 g of fat daily (Pat
McKinney, US Department of Agriculture,
oral communication based on unpublished
data from the 1992 School Nutrition
Dietary Assessment Study, October 1994),
so the switch to 1% low-fat milk would
have led to a 3.3% reduction in average fat
intake. However, it is possible that children
might compensate for the switch to low-fat
milk by increasing their consumption of
dietary fat from other sources.

On the other hand, the nutritional
impact of the intervention could be
enhanced considerably if it leads to a switch
from the consumption of whole to low-fat
milk at home and in other school feeding
programs (i.e., breakfast, latchkey). Fur-
thermore, by successfully positioning a
product whose very name includes the
phrase "low fat" as a good-tasting, socially
acceptable choice, the intervention may
help children to associate positive feelings
with other low-fat food products and with
the general concept of a diet low in fat. D
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